VOLTMETER AND  AMMETER.
495
necessary to compare the instrument with a standard voltmeter.
It is assumed that the reader wishes a complete instrument for direct volt values, and that he can have the use of a standard instrument for the purpose of comparing- the readings. Both the standard and the instrument we are making are placed across the terminals of a dynamo and the machine started, its armature being- driven until the observer knows that both voltmeters are properly connected and observes the indicators moving over their respective scales. The dynamo is now speeded up until the standard indicates 125 volts, when the little brass weight on our in-strument is so adjusted that our instrument also,indicates 125 volts. The weight of the little brass cylinde/can here be determined by actual experiment in connection with its own individual instrument, which is far more accurate than written directions can be which are based upon another instrument.
The fields of the dynamo are now gradually weakened by turning the resistance of rheostats in, and the scale of the voltmeter is marked off to agree with the readings on the standard as the voltage gradually falls. The voltage will not fall to o with this method, of course, but will drop below the readings at which the instrument will prove most useful on the switchboard. To get the lower readings the machine is started up from a state of rest with both voltmeters connected across its terminals and the rise in potential closely noted on the standard and marked on the scale of the instrument undergoing calibration. The processes should be repeated a number of times, going backward and forward, upward and downward on the scale until the values are fixed beyond doubt and the readings of our instrument agree with the readings of the standard at every point. A carefully and skillfully constructed instrument as described, when adjusted and calibrated in this manner, will indicate very slight differences in potential from o to 125 volts.
It now remains to cane the instrument to keep out, dust and tlirt, and to screw it to a heavy, firm back board, together with the necessary switches, lamps and cut-outs,
